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ABSTRACT

Eighteen teachers participated in three sevarate,
sequential three-month groups in & study to determine the
effects of timed pupil feedback on tesching behavior. Audio
tapes were made of the teaching behaviors before, during andg
after the teachers iantroduced the feedback instrument to the
pupils. These audio tapes were trunscribed using the Paraxn
Interaction Analysis System and the Gallagher Aschner Ques-
tioning Catcgory System as modified by £1an X. Kondo. These
tronscriptions were then treated end tested for statisticelly
gignificant differences in the per cent of tezcher talk, the
per cent of teacher time sgent in different teaching modes =2s
described by the Moser Six Set System, znd for chongesz in
auestioning techniaques. Finally student ratings werec compiled
and tested for significant difference in number ratlinges which
were positive in nature over the period of time the feedback
was usqgQ

The results of the statistical tests indicate that
student feedback did change the teaching behevior signifi-
cantly. The general direction of chenge is towzrd less
teacher talk.and lecture. The questioning technioues of
teachers-stayed fairly constant with the only stetistically
significant change being in the mezn numbér of questionsg
asked each month. A comparsson of student feedback showed

statistically significant change in the direction of more
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positive ratings of the teachers.

' The conclusions are that students csn give accurate
fegdbadk. This feedback does effect change in teacher be-
havior. Finally, this chenge cen be described end gusntified

using interaction analysis technigues.
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INTRCDUCT ION

/
Studies on ways to modify teaching behavior have,

in the past, centered m#inly on the role of supervisors, ad-
ministrators or various expert clinicians. These ;’tudies.
have tried to answer questions such as how a supervisor or
administrator can best "relate" to the teacher in order to
hove the teacher move toward more "positive" teaching be-
havior. The criteria for this positive behavior has been
established by the administrator or supervisor himself. Oc-
casionally evaluation committees have used pupil opinion,

but unfortunately this was not used as a learning device for

the teacher, but rather used as an information source for
the committee.

More recently, the means of changing a teacher's
verbal behavior has been simply to make the teacher more
aware of his ver_bal behavior. This awareness was accomplished
by teaching him or his supervisor one of a variety of methods
of interaction analysis that have been developed during the
past 20 years. Clinicians have trained teachers and super-
visors in these various interaction analysis techniques and
have pointed to results that show that the teacher became
more aware of his verbal behavior and changed his verbal

patterns to those which were more desirable according to

criteria set by the supervisor or researcher. However, '
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Jacison points out that the recsults of these interzction
analycis studi.e‘s showed that thece new benavicrs did not
improve & teacher's recognition of the ever-chainging situz-
tional demiénds originating from the pupils themse].vos.l
Sugan S, Klein further stated that:
Despite recognition of the importance of studying
classroon interactions, little attention hag been .
focused ugon student contributions to tecaching w
behavior.
In past studies, pupils have demonstrated that they
can be used as reliable, 'accuréte and conscientious raters
‘0% teaching behavior. Researchers that have used students
as ratérs of teachers have fﬁund them to be as good as any
other means of rating teachers. It can also be shown that
from year to year, different students of the same teacher
have given the same general ratings of teacher effectiveness,
despite their differences in sex, age, gradec reccived, or
year graduated.
It can also be demonstrated in past research that
pupil ratings do have a positive affect on teacher behavicr,
no matter how unorthodox the approach may be or infreaquent
the intervals the ratings are given to the teacher. These

positive behaviors are those described by the peovle most

affected by them . . . the teacher's pupils.

lpnilip W. Jackson, Life in Classrooms, New York:
Holt, Rinehart and Winston, 1300. : '

2Susan S. Klein, "Student Influence on Teacher Be-
havior," American Educational Research Journal, Vol. 8,
No. 3, May, 1971, p. 403.
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It is therefore the purcose of this study to show
whether a timed, sequential pupil reting sheet that is both
easy to administer and not distracting to either teacher or
student can convey enough information to affect modification
in the teaching behavior of that teacher.

If these modifications do occur zand they can be
described utilizing the techniques of intefaction analysis,
then we, as educators, should realize and utilize the great-

est classroom resource available to us for the training of

present and future teachers, the students themselves.




I. METHOD OF RESEARCH

A, Statement of the Problem

This épudy will attempt to show the effects a timed
pupil feedback instrument (see Appendix A) has on the ob-
served classroom behavior of biological science teachers.
This study further hopes to identify and describe these
behavior changes by utilizing two modified forms of inter-
action analysis as degcribed by J2l S. Parakh and Alan K.

Kondo.l’2

o

B. Delimitations

- During the 1971-72 ééhool year, three groups of
teachers participated in the study. Tach group participating
for three months. The teachers were selected from four dif-
ferent high schools in Ailegheny County, located in South-
western Pennsylvania. Allegheny County includes the city of
Pittsburgh and the surrounding suburbs.

The schools were chosen first on the basis of being
representatiée of ‘the public school system found in the

county and second on their willingness to cooperate in the

PPRSES

1ya1 s. Parakh, "A Study of Teacher-Pupil Interaction
in High School Biology Classes,"' Unpublished doctoral dis-
sertation, Cornell University, Ithica, New York, 1365.

2Alan K. Kondo, "The Questioning Behavior of Teachers

in the Science Curriculum Improvement Study Teaching," Pre-
sented at the NARST meeting, Pasadena, California, Feb. 7, 1969.

L
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study. Two of the four schools participating z2re part of

the public schcol system of the city of Pittsburgh, cne with

a predominontly lower socio-economic population and one witn

a largely upper-middle-class population. The remaining two
schools are from two suburban communities, one with a 1largely
middle~class bopulation. The other, located in an upper
socio-economic érea, draws from both lower-middle and upper
class areas.

The eighteen teachers and their students who cooper-
ated in the study were from tenth grade general biology
classes. The teachers cooperating in the study were given
instructions only on how to use the instrument, and were
given no instruction on how to react to student assessmenfs.
In fact, the researcher explained the response instrument
to the teachers only at the beginning of the use of the
response sheets. All behavior analyzed is delimited to that
verbal behavior as transcribed using systems of interactidn
analysis as developed by Parakh and Gallagher Aschner from
audio tapes taken at random intervals during theAclasses

participatirig in the study.-l’2

C. Limitations

This study is limited by the scope of the timed
pupil-written feedback and the willingness and ability of

the teacher to vary his teaching behavior. It is further

lﬂﬂ
lparakh, Op. Cit.
2

Kondo, Op. Cit.
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limited by external influences that beleaguer all {ield

studies: influences such as time schedules of classes,-
holidays, school disruptions, class disruptions, student.
and teacher cooperation, weather, and illness., Finally,
the study is limited to the number of teachers that it was

possible for one researcher to adequately study.

D. Hypotheses

HO, There will be no statistically significant difference
in the mean monthly per cent of teacher talk over the
three months of the study.

HOo, There will be no statistically significant difference
in the mean monthly per cent of lecture (as defined by
the six set mpdel) for the teachers as individuals over
the three month period of the study..l

H03 There will be no statisticaliy significant difference
in the mean monthly per cent of lecture (as defined by
the six s#t model) for the teachers as a group over
the three month period of the study.2

HOy There will be no statistically significant difference
in the mean monthly per cent of inquiry (as defined by
the six set model) for the teachers over the three

month period of the_study.3

lGene W. Moser and Roberta Feldgoise, "Project in
the Use of Interaction Analysis to Increase the Use of the
Inquiry Method in the Teaching of Science,” Science Project
Center Report, April, 1968.

21bid.

31big.




HO5 There will be no statistically significant differcnce
in the number of non-routine questions (as defined by
Alan K. Kondo) asxed by the teachers over the three
months of the study.l

HOg There will be no statistically significant difference
in the number of divergent aquesticns (as defined by
Alan K. Kondo) asked by the teachers over the three
month period of the study.2

HO7 There will be no statistically significaent difference
in the number of thought questions (all those questions
not of cognitive memory or routine classification as
defined by Alan K. Kondo) asked by the teachers over
the three months of the study.3

H08 There will be no statistically significant difference

in the number of pupil questions asked by opupils over

the threé months of the study.

HO9 There will be no difference in the per cent of teacher
activity identified as inquiry-oriented (as defined by
the teacher logs and the Kochendorfer Checklist) during

the class period over the three months of the study.u'

R
r

lKondo; Op. Cit.
°Ibid.
31bid.

uLeonard H. Kochendorfer, "“The Development of a
Student Checklist to Determine Classroom Teaching Practices
in6High School Biology," University of Texas, Austin, Texas,
1969,




i, Collection and Treaotment of Datz

Nine audioltapes were chosen from the 24 recordesd
for each teacher who participated in the study. These nine
tapes, three from each month, were first transcribed using
-a modified version of interaction analysis as designed by
~Jal. S, Parakh.l The transcriber maintained one Paraxh code
every four ceconds. The tapes were again transcribed, this
time using the Gallaéher—Aschner Questioning Category System
as modified by Alan K. Kondo.2 Each teacher question that
occurred during the middle half hour of each lesson was
classified and enumerated. Both coding techniques were
checked for intra-snd-inter-observer reliability using Scott's
Coefficient.3 The results are reported in Agpendix K.

The first analysis of the Parakh codes was éerformed
by counting the total codes oer lesson and determining the
percentage of teacher codes in the total., These were then
tested for statistically significant differences over the
three months of the étudy, by using a two way analysis of
variance.)4

The Parakh monogram codes (see Appendix B) for each

teacher for each lesson were then placed in a six set matrix

lparakh, Op. Cit.

2Kondo, Op. Cit.

3W.A. Scott, "Reliability of Content Analysis: The
Case of Nominal Coding," Public Ocinion Quarterly, Vol. XIX,
- No. 3, 1955, po. 321-325.

uAnn Hughes and Dennis Grawoig, Statistics: A Foun-
dation for Analysis, Reading, Massachusetts: Addison-VWesley

PUbIishing Company, 1971




outlined by Moser and Feldgoise.l The mean vercentszies of
entrics for each month in the lecture, discussion, inaguiry
and trensition quadrents (2s defined by Moser) were computed
and compared over the three month period for statistically
significant differences for individual teacheré using a
chi-square "goodness-of-fit" test.© The data from teachers
] as a group was then tested for statistically significant
differences in the teacher's mean per cent of lecture and
inquiry over the three months of the study by using a two
ﬁ way analysis of variance.3

The number of questions asked by each teacher during
the middle half hour of his lesson selected for each month

of the study was computed and compared for statistically

significant differences over the three months of the study,

n

using a two way analysis of variance. The same procedures

were performed on the number of thought questions and the

number of divergent questions'(as defined by Kondo).5

lMoser, Op. Cit.

2Sidney Siegel, Nonparametric Statistics for the
Behavioral Sciences, New York: McGraw Hill Boo< Company,
1956, pp. ©3-07.

3Ann Hughes and Dennis Grawoig, Statistics: A
Foundation for Analysis, Reading, Mass: Addison-Wesley
Publishing Company, 1971.

M

Ibid.

5Kondo, Op. Cit.




The student reaction forms were collected by the
fcacher at the cnd of each clacs period, fter the tecacher
had adequate time to read them, if he wished, they were
collectéd by the researcher and a grand total for 211 forms
for 21l cateéories was computed for each time segment of the
class recorded, (after ten minutes of the lesson had léﬁsed,
twenty minutes, etc.) and graphically compared and illustrated.
The totals of student reactions for each category.for the
middle ten and the middle thirty minutes of the lesson given
during the second month of the study were compared to the
six set analysis of that same time segment of that same lesson,
and then statistically tested using a coefficient of correla-
tion and regression analysis as outlined by Simpson, Roe and
Lewontin.l The comparisons were made between per cent of
lecture, discussion and transfer (as defined by Six Set Anal- .
ysis) for the per cent of students responding to each of the
seven possible studen@ ratings (Too Fast, TQo Slow, Interested,
Bored, Understand, Don't Understand, Good) for that same
middle ten-and thirty-minute time period.z

Using the same general techniques as above, the
digram codes of the Parakh (see Appendix B) were re-examined

and the numbers of pupil question codes were totalled for

lGeorge Gaylord Simpson, Ann Roe and Richard C.
Lewontin, Quantitative Zoology, New York: Harcourt, Brace
and Company, 13060, p. 440,

2Moser, Op. Cit.
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that seme middlc.twenty minutes and conpared to the percoenta-
: ges of student response to each category of tne rating cheet.
A further examination of the Parakh codes was performed and
the number of teacher question codes were tallied, and these
vere then compared 1o each rating category of student recponse
as in the previous analysis.
) ) , Each student from each of the 18 experimentsl classes <
completed a Kochendorfer Science Activities Checeklist for
his respective teacher - at the completion of the study.1
1 According to Kochendorfer, the scores on the checklist
indicate the degree to which a student believes his tescher
has his lessons directed towards the goals of ‘an inquiry-
based biology course. These scores were then compared to

the log each teacher was to keep on his activities each week.2

F. Procedure

Eighteen tenth-grade biologicél science teachers
were chosen from four high schools within Allegheny Coupty
during the 1971-7éﬂ§chool'year. For each of the teachers
and their pupils taking part in the study, the following

.
lleonard H. Kochendorfer, "The Development of a

Student Checklist to Determine Classroom Teaching Practices

in High School Biology," University of Texas, Austin, Texas,

1969. _

2Ibid.




preliminary deta were gathered:

TABLE 1

¢

PRELIMINARY DATA GATHERED FOR EACH OF THZ 18 TIACHRERS
AKD THEIR CLASSES FARTICIFPATING IN THE STUDY

Ty

Pupils Teachers

age 1l) age
grade level 2) school whcre presently
I.Q. teaching
socio-economic group 3) echool graduated from
school attending - L) sex

5) years exocrience teaching

6) years experience teaching

subject

(7) number of credit hours

in teaching field

Three groups of teachers were used in the study. Each group
participated for three months. Nine of the 18 teachers were
chosen in October, seven from city high school A and two from
city high school B. These teachers were designated as Group
I. The following description of the procedures for that
group would apply to those for the other two groups in their
respective time periods,

Two audio tapes per week of one class of each of the
nine teachers were made. The class period chosen for each
teacher was the only class for that teacher used.throughout
the study. The time of the taping was randomly .chosen.
Taping the classes in October established a base line of
teaching behavior. At the end of each week in October, the
teachers were asked to fill out a time questionnaire (see

Appendix J). The instructions given the teacher were as
follows:

21




At the completion of each week please fill cut the
time sheet for that weex for tne exurerinentel clues
period. You are o place in the bprover sauare the
per cent of activity of that tyve oarticiprted in
during the oreceding week. For example, if 257 of
the time for the exoerimental class wes spent with
the entire ounil vonulation doing the same labs zs
individuals, then place z "25" in block "A". If
during that szme week 10% of the time was sopent with
pupils in sm211 groups doing different labs, then
place a "10" in block"D". If 30% of the classroom
time was spent with the teacher talkinzg to the
entire group of pupils, then olace 2 "30" in block
"c". Suppose another 259 of class time was spent
with pupils working as individuals (Indeoendent
Study). Then place a "25" in block "H", Let us
further suppose that the remaining &% of the time
was spent with the tedcher leading various small
group discussions. Therefore, a "&" would be
placed in block "F",

The completed time questionnaire appears at the bottom of

Appendix J. The teacher was 2lso provided with a line marked

"other" in order to write in any other activity not covered

in the chart.

In November, in addition to continued audic taping,

the cooperating teacher was asked to pass out to his pupils

the timed pupil rating sheet (see Appendix A) and give his
pdpils these instructions: .

"I want you to help me to help you learn biology.
The sheet of paper you have on the desk in front
of you is a means for you to tell me how I did
today in trying to teach you biology. You will
notice that the blocks from left to right are
marked with comments and at the end of the blocks
is a line with numbers ranging from 10 to 50,
What you are to do is, if at the end of ten
minutes you think I was going too fast, you check
"Too Fast". If I was boring you, check "Boring".
If it was interesting, check "Interesting", etc.
If you wish to say something else, jwt write it
on the line provided. Then the next time you
check will be at the end of the next ten minutes
(or 20 minutes after the lesson started), contin-
ulng in ten minute intervals all the way to the

22




end of the lesson, If you forget or are too busy
to check the clocw, just skip over thet time
period end cheek when you have time, but do it
in the apcropriate time line. For example, it
is now 12:00, If the next time you thirk to *
check the shecet is 12:20, check the 20 minute
line, not the 12:10 line."
The tezcher continued to explain these directinns until he
was satisfied that he was understood. He then gave the
! plenned lesson for the day and collected the sheets at the ¢
end of th2 period. If he found that the students did not
follow inatructions, he went over the instructions again
) the next day.
The teacher was asked to use the rating sheets at
least two times per week the first three weeks of November.
He was then asked to review the feedback written by his. -

pupils on the sheets given him at the end of each class

to see how his lesson proceeded. The cooperating teacher
was aléo urged to respond to the sheets in a menner with
behavior that feflected the student's suggestions.. The
teachers were again asked to fill out the time questionnaire
at the end 6f each week. The pupils; at the end of October,
were asked to complete the Kochendorfer Science Activity
Checklist (see Appendix D) for a check on those actlvities
which have been described as characteristic of en inquiry-
oriented classroom.l

In order to analyze the teacher's behavior and be-

havior change, if any, a sample of six of the totz2l number

of audio tapes taken during the months of October and Novem-

1Kochendorfer, Op. Cit.
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ber (trnree from the month of October and threes from Hovember)
vere chosen for each tescher znd snalyzed 28 outlinad in tlhe
section on Anzlysis of Data. During the mon'h of Dece'mber,
the nine teachers were 2sked not to ﬁse the pupil feedbuck
form. Audio taving of the classes continued and three 2udio
i;apes frem December were chosen for analysis,

In January of the 1971-72 school year, six new teach-
ers were selected from suburban high school C and designatéd
es Group II. The same,procedure outlined for teachers in
Group I for October and November was performed January and
February for the six new biology teachers. During March,
the same procedure for the second group of teachers prevailed
as it did in December for the first group. Three tapes were
chosen for each teacher and analyzed as outlined in the
section on Analysis of Data.

In March, the third 2nd final group consisted of
three newly selected teachers. They, in Merch and April,
ran the same procedures as the two previous groups did in
October and November for Group I, and January and February
for Group II. During May, Group III ran the same procedures
that Group II did during March. The data analysls was the
same in each group and, ét the close of the study, the three
groups were compared to each other for statistically sig-

nificant differences as outlined in Section VII. An outline

of the procedures followed is provided in Appendix C.




II, BACKGROUTD AND RELATED LITERLTURE

A review of reseerch concerning teicher efrectiveness

points out that 2n awareness of student needs on the part of

the teacher is indicative of effective teaching. In order
to improve this teacher awareness, studies have precviously
centered on the input of people or things other than the
pupils themselves. Various supervisory techniques as well
-as a myriad of interaction analysis technicues that describe
the verbal behaviors of teachers guite efficiently have been
used for motivators of change toward more pupil awareness.
Much of the literature concerning student rating of

teacher behavior states that student ratings are as accurzte
as any other means of rating desirable teaching bchavior.
It is further shown, in a sesrch through the literature,
that teachers will react positively to student ratings no
matter how they are presented. It would then.seem logical
that if we are to make our teachers more aware of student
needs, that the motivator for this change should be those
who are most affected by these changes - the oupils.

| Grace E. Bird, as early as 13917, tried to describe
effective teaching by using feedback given by pupils.1 The

children were asked to write a description of their favorite

1grace E. Bird, "Pupils Estimate of Teachers,"
Journal of Educational Psychology, Vol. 8, 1917, pp. 35-40.
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teacher, explaining why this tezacher was their faverite.

Her findings indicated that cupils favored tezchers who
were most responsive to their immediate needs. Coats, using
the Teacher Image Questionnaire, which was prepared by the
Educator Feedback Center at Western Michigan University,
points out that the item which seémed to influence a teacher's
. rating to the greatest extent was whether or not the students <
liked the teacher.l Gage and Suci, in 1951, found a positive
relationship between how accurately teachers perceived their
f students' attitudes and how favorably teachers were rated
by their students.e

Recognizing the need to improve student awareness on
the part of the teacher, Jackson set out to study how teachers
became aware of certain situational demands that dictated
changing their teaching strategies.3 The results showed
that the teacher relied primarily on rather subtle behaviors,

such as how the oupils were sitting, the expressions on the
pupils' faces, and pupil responses to guestions. Schueler
and Gold, while studying areas needing improvement in student

teaching programs, were impressed with the need for an

dyii1iam D. Coats, "Students Perceptions of Teachers
- A Factor Analytic Study," American Educational Research
Association, Washington, D.C., Faper delivered at A.E.R.A.,
Minneapolis, Minnesota, Karch, 1970, pp. 1l-15.

°N.L. Gage and G.J. Suci, "Social Perception and
Teacher Pupil Relationships," Journal of Rducationzal
Psychology, Vol. 42, 1951, pp.” 144-152.

3Philip W. Jackson, Life in Classrooms, New York:
. Holt, Rinehart and Winston, 13968.
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objective instrument which would describe the actions of

pupils and teachers in a science classroom.l They felt
they could then ascertain what behavioral changes were gdue
to student feedback, and they felt that such a device wculd
ehable them to describe the variaznce of ratings between
individual teachers.

Men such as Flanders and Parakh have stated thet
the teacher's.verbal actions can be used to gauge what is
happening in a classroom.2»3 McLeod, of Cornell University,
trying to make teachers devote less class time to lecturing,
found that the study of interaction analysis made teachers

- more aware of their wverbal behavior.u

Fuller, of the
University of Texas at Austin, pointed out that training

in the Flanders' System helped improve student-te-7-r

14. Schueler and M.J. Gold, "Video Recordngs of
Student Teachers - A Report of the Hunter College Research
Project Evaluating the Use of Kinescopes in Preraring Student
Teachers," The Journal of Teacher Education, Vol. 15, 1364,
pp. 358-3647

°Ned A. Flanders, "Interaction Analysis and Inservice
Training, Research and Development Toward the Improvement
of Education," Edited by Klaismier and O'Hearn, Journal of
Experimental Education, Vol. 37, Fall, 1968, pp.  126-133.

33a1 S. Parakh, "A Study of Teacher-Pupil Interac-
tion in High School Biology Classes," Unpublished doctoral
dissertation, Cornell University, Ithica, New York, 1365.

m

R.J. McLeod, "Changes in the Verbal Interaction

Patterns of Secondary Science Student. Teachers Who Have

Had Training in Interaction Analysis and Relationship of
These Changes to the Verbal Interaction of their Cooperat-
ing Teachers," Cornell University, 1967, U.S. Dept. H.E.¥W.,
0.E., 1967.




student inter-personzal behavior.! Wzimon and Hermanowicz

found that 2n awareness of verbzl behavior caused teaclers
to improve their verbal interzction with students.? Ichler
used Withall's system to rate chznge from teacher-centered
to learner-centered teaching. He found that student teachers
who were given & weekly feedback of their rating scale,
changed toward more learner-centered instruction.3

There are presently over 80 systems of interaction
analysis as can be seen in a review of behavioral literature.
Many can be used to effectively describe a particular area of
behavior unique to any situation. Jal S. Parakh developed a
system which is particularly suitable for biology classrooms.u
Another appiicable method is the Aschner-Gallagher system of
classifying thought processes.5 Kondo used a modified version
of this system in his study of the questioning behavior of

elementary science teachers, It should be noted that

lFrances Fuller, "Mechanical Aids to Quantification
of Interpersonal Behavior (Student Teacher and Student),"
Dissertation Abstract, University of Texas, Austin, Texas,.

°M.D. Waimon and H.J. Hermanowicz, "Helping Prospec-
tive Teachers Classify and Study Teaching Behavior," The
Teachers College Journal, Vol. 38, No. 3, December, 1365,

pp. 97-102.

3R.E. Ishler, "An Experimentel Study Using Withall's
Social Emotional Climate Index to Determine the Effectiveness
of Feedback ss a lMeans of Changing Student Teachers' Verbal
Behavior," The Journal of Educations)l Research, Vol. 6
No. 3’ 1967.

hParakh, Op. Cit.

3

Salan X. Xondo, "The Questioning Behavior of Teachers
in the Science Curriculum Improvement Study Teaching," Pre-
senteg at the NARST meeting, Pasadenza, California, February
T, 1362,
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in 1220 of these intercction snzlycis studies, the tezching

behavior wss modified wnd dzncribed. However, modificaticn
was usuzlly in terms of criteriz estzblished by supervisors
or investigators, Pupils were seldom used as a source for
producing the chenge in the verbal behavior of teachers.

A lack of pupil awareness on the part of student
teachers as well as supervisorz was pointed out by Jalbert. Y
His study was aimed at the training of student teachers

and their supervisors in the use of interaction analysis.1

At the study's conclusion, student teachers were found to be
more aware of their verbzl behavior. However, it was also
found that "the training helped least in concern for child-
ren", and that teacher awareness of pupil needs was not
measureably improved.2 If the teacher is to become aware
of the interaction between teachers and students and react
to situational demands, it would seem logical to utilize the
pupils as the motivating force of change as well as the
Judges of the cuality of change.

Kellough and Murdock (in separate studies) emphasized
the need for pupil ratings of teachers and the effects which

1E.L. Jalbert and Elizabeth Lynch, "The Effective-
ness of Training in the Evaluation of Classroom Instruction
as an Aid to Self-evaluation in StudentTeaching," The
Journal of Educational Research, Vol. 60, No. 3, November

1300, pp. 130-135.
2Tbid. p. 135.




. ; . ey s 2 .
these retings could have on tescher oenﬁv1or.1’ noy C.

Bryzn, studying the use of gupil ratings to imorove tescior
effectiveness, a2sked fucils to r:zte their tezchers ut the
beginning of the school ycar.3 These ratings were then
tabulated and given to the respective tegchers. A second
rating was then oerformed =zt the end ol the semester on
these same teachers by the same groui of students. Teachers
given the rating feecdback received more favorable ratings
at the end of the semester than at the beginning of the
semester, supporting the hypothesis that student ratings
would affect subsequent teacher behavior. Similar results
were achieved in a study by Hayes et. al.u

In order to facilitate the ability of teachers to
react to student needs, Hedges =nd MacDougcll urgead that

a monitoring device be implemented to tell the teacher what

1Rr.D. Kellough, "Evaluation of Teachers by Students:
Let Us Comprehend the Nature of This Demand," Science

Education, October, 1371, pp. 439-440.

2Royal P. Murdock, "The Effect of Student Ratings
of their Instructor on the Student Achievement 2nd Rzting,"
Final Report, Utah University, Salt Lake City, Office of
Education, Washington, D.C., Bureau of Research, October,

1969.

3Roy C. Bryan, "Pupil Ratings of Secondary School
Teachers,” School Review, Vol. 46, May, 1938, pp. 357-367.

bRobert B. Hayes, Floyd N. Keim and Albert M.
Neiman, "The Effects of Student Reactions to Teaching
Meghods,“ Office of Education, Washington, D.C., September,
1967.




the students perceived to b2 going cn in the claosroom so

that the teacher miznt have irmediate feedbzex,l Miller

and Philbrick, in 1953, provided this coumun’cz2tisn between

teacher ani students by way of electronic circuitry.? Froe-

lich, with a similar student responder, obtained instant

feedback for multiple choice and true-fzlue guestions at

a naval training station.3 Delaney also used 2 similar

feedback device in his classroom for sampling =nd testing.u
Perhaps the most elaborate of these davices is that

described by Muller.® This system (installed by the General

Electric Company) at the University of Syracuse consists

of student response units which are monitored on a large

panel provided for the teacher at the front of the room,

As the lesson proceeds, students respond with reactions

such as "understand”, "true", "false", etc. A computer

tallies them and the totzls are flashed on the teacher's

monitor panel. The teacher not only receives this instant

ly.p. Hedges and M.A. MacDougall, "Recording Student
Perceptions of Teacher Behavior by Mezans of a Student Response
Monitor," The Journazl of Educational Research, Vol. S8,
No. 4, 19604, pp. 1b3-1b0O.

2p.c. Miller and W.W. Philbrick, "The Measurement
of Group Learning Process by Use of the Interaction Tele-
meter," American Sociological Review, 1953, pp. 184-189,

3H.p. Froelich, "What Alout Classroom Communicators?"
AV Communication Review, Vol. 11, No. 3, 1963.

uL.J. Delaney, Jr., "A Device for Quality Control
in the Classroom," School Science and Mzthematics, Vol. 64,

1964,

5R.L. Muller, "Student Responses in Lecture Instruc-
tion," Audiovisual Instruction, February, 1366.
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feedback, but is presented with 2 print-out of the reactiors

of the entire class that cza2n also be synchronized with a
video tape of the same lesson.

The type of program just outlined is extremely ex-
pensive and findings indicate it has very limited effeccts
because of the tendency of the teacher to turn off or to
ignore the monitor. Those teachers who did use the device
fairly, however, did evidence some change in behavior, at
least as far as their general attitude toward their students
was concerned,

What effects, if any, has feedback had on teacher
behavior? 1In nearly all of the stﬁdies on pupil ratings,
the results can be best illustrated by the study performed
by Gage et. al.1 Gage, Runkel and Chztterjee have stated
that the resultant change in behavior of the teacher who
has been given student rating results can be described by
utilizing equilibrium theory. In their experiment, pupils
were asked to rate their teachers at different times during
the semester. The experimenters reasoned that since the
students'reactions become more positive at each subseguent
rating, the teacher's behavior must be changing toward what
the pupils felt was more effective teaching strategy. Albert,
after developing his own rating scale, also supported the

previous findings that student retings do have an effect on

IN.1. Gage, Philip J. Runkel, a2nd B.B. Chatterjee,
"Equilibrium Theory and Behavior Change: An Experiment in
Feedback from Pupils to Tezchers," Bureau of Educational
' Regearch, University of Illinois, Urbana, Illinois, August,

1960.
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teacher performnce.l
On the wuestion of a2ccurzcy of pupil ratings, a2 study
by Earl C. Bowman compared ratinse given to student teachers

by pupils and those given by critic teachers to the seme

student teachers.? His findings indiczted very little agree-

ment between pupil 2nd critic teacher as to the presence
or absence of desirable teacher traits as described by the
Purdue Rating Scale of Teacher Efficiency. At first glance,
one would then question the accuracy of pupil ratings. How-
ever, other research on similar topics makes one riore suspect
of the critic teacher rather thzn the pupils. For example,
in a review of literature on pupil ratings performed by
Remmers, it was pointed out that student evaluation is proven
"reliable", "convenient", "useful", and "valid", and that
ratings of teachers by groups of 25 or more students are as
reliable as any other means of rating.3

Further, Kochendorfer utilized the ratings of students

to determine if teachers were meeting the curriculum objec-

14.p. Albert, "An Analysis of Teacher Ratings by
Pupils in San Antonio, Texas," Educational Administration
and Supervision, Vol. 227, April, 1341, pop. 20(7-274.

2Earl C. Bowman, "Pupil Ratings of Student Teachers,"
Educational Administration and Supervision, Vol. 20, Feb-
ruary, 1934, pp. 141-14o. '

3n.L. Gage, Handbook of Research on Teaching,
Chicago: Rand McNally and Co., 1303, p. 307.




tives of tnhe Biologiczl Science Curriculum Study Committcee.
In testing his newly developed student checklist, he found
it to have a reliability coefficisnt of .35 and a validity
coefficient of .84 when testing student ratings against
"expert opinion". Smith, reporting on the results of the
Student Evaluation of Teachers Committee, found the pupils
to be ". . . competent judges of teaching skill,"?

It has been shown that pupil awereness on the part
of the teacher leads to more effective teaching; studies
using pupil ratings have shown that they have some effect
on teacher behavior; pupil ratings are as reliable as any
other means of rating teacher behavior. Therefore it
challenges us as educators to utilize this source of help,

the student, to aid us in the training of teachers to be

more aware and able to cope with the dynamics of the class-

room.

—

1} eonard H. Kochendorfer, "The Development of a
Student Checklist to Determine Classroom Teaching Practices
in High School Biology," University of Texas, Austin, 196%.

2A1den W. Smith, "Students Evaluate Teaching,"

U.S. Department Health, Education and Welfare, Office of
Education, 13693.
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ITY. THT DLTa AID FIHDINGS

The eighteen tewrchers participating in the study hed
a mean age of 26, with 2 raznge of 21 thgough £0. The number
of yeers experience in texzching ranged from one ycar throush
twenty yesrs with 2 mezn of six years, There were fifteen
males and three females graduzted from fourteen different
colleges and universities, only one cof which was from outside
the state of Pennsylvaniz. The participating classes, made
up of 4l students, were predominately fifteen years old,
tenth-grede Biology I students. The students came from back-
grounds ranging from the lower to the upper-socio-economic
groug with the majority ranging in thé middle-socio-economic
areas. The student I.0. &s measured by the Otis Intelligence
Test ranged from 2 low of 71 to a high of 136 with a mesn of
108 and a standard deviation of 13.

Finding Ol

The per cent of teacher talk (the time in which the
teacher was coded or speaking during a classAperiod) fnr each
of the nine transcribed lessons was analyzed using a t#b-wey
analysis of variance, consisting of three rows (each of the
three months) and eighteen columns (each of the eighteen

teachers).l The summary of the data, shown in Table 2, leads

1Ann Hughes and Dennis Grawoig, Statistics: A Foun-
dation for Analysis, Reading, Massachusetts: A&adison-
Wesley Publishing Company, 1371.
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THE MEAN
THE CCMBINzD THREE MONTH

Th

3LE 2

PERCENTAGES CF %WRACHRR TALK FOR EACH TIACHER QVER

STATISTICAL °l“"**£C

ARELYSIE

ML g TN e
ol e ...A‘\l Ia)

OF VARIAKCE

FERTION CF THE 8TUTDY TISTED FOR

TWO-VAY

ap——

[ N e )

. ——— - —————t W A mw & ¢ G emme. e @

Month Me=zn Sum of Squares ean Squares
1 85.20 Ssi = 574,60 MsM = 287.30
2 83.01
3 80.53
Teacher
1 84,33 SST - 5398.27 MST = 352,83
2 86.11
3 84,66
I 82.u44
5 . 77.88 F-Ratios:

6 84,22

7 84,66 3.44 - For Months = ( .05)*
8 88,22 N
9 81.44 4,23 - For Teachers = ( .O1)
10 79.88

11 77.22

12 87.,,

% 2 22

15 gé

16 87 7

17 64 .66

18 84.11

Grand Mean 82,93

*¥T'o be read as significant at the 5% level for 2 Degrees of

Freedom

Freedom

gwgus

+To be read as significant at the 5% level for 17 Degrees of
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to the rejeczion ol the null hypothesis HO,, ns stuled on

vaze six, st the five per cent level of sigrnificonce.  Tigure
I further illustratcs the trend of differenc- beins a declina
in the overall per cent of tezcher talk for the combined
three nonth periods of the study.

Findinc 02

Table 3 presents the results of statistical enalycsis
of the datz tzKen from the six cet matrix made from the nine
audio tapes from each individuzl teacher.1 Chi squore tests
were done for each of the eighteen teachers for 211 monthks,?
A three by three contingency table was set up with the ob-
served taken from the six set matrix and the expected derived
from the nine cell contingcnc:y table with modes of teaching
representing rows and months representing columns (see Ap-
pendix F for table of observed data). Sixteen of the eighteen
tests were found significant at the five per cent level. The
greatest non-significant tests were found in compgarisons of
months. one to three a2nd months two to three. From these
results it wés possible to reject hypothesis HOs as found on
page six.

Finding 03

Declining amounts of teacher-lecture classes are

lgene W. Moser and Roberta Feldgoise, "Project in the
Use of Interaction Analysis to Increaze the Use of the Incuiry
Method in the Teaching of Science," Science Project Center
Report, April, 1968.

QSidhey Siegel, Nonparametric Statistics for the
Behavioral Sciences, New York: McGraw Hill Boox Company,
1956, pp. b3-07.
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TABLE 3

| CHI SQUARE VALUE FOR THE DTIFFDRWNCE 1N 9“? CENT CF LECTURZ,

-

DISCUSSICH AlD TRANSITICH FCR INDLVITULAY TELCIZRS

)

CCMPARRD TN MCHIIS Qi THERUUGH 1p ot

.....

Teache1 {A11 Months |[lonth L to 2| Months 1 to 3| Months 2 to 3

| A 18. 4" by 56" Lo, 215 19.9"

f B 78.38" 35.48" Lz, 69" 10,658
C 4.33 10.278 69.31% 16.618

. D 55, 33 36.36" 19.13% 17.28"
E 23.08" 12.57B 33, 44" 6.0l
F -25.87A 39_92A 7.73 33,108 e ,
G 71.90" 5.97 12,438 5.48B
H 2k, 09t 20.00" ' 2.00 18,314
I 99. 52" 30,614 29.20" 20.82"
J 23,190 4.15 ... 5,48 5.6802
K 13, 368 23,17 20.867 9.68B
L 12.56A 36.98% 5,428 " YR e
M 19.12A 27.71A 7.72 5.07
N 41.93% 19.444 23.98% 26.887
0 12.028 2.44 6.81 13.04B
P 46,600 10.065 12,738 o1.54A
9 21,160 19.90" 10, 4yA 10.84B
R 8.91 14,490 17 .138 25,384

A - To be read as significent at the §% level for U4 Degrees
et . of Freedon.

B - TO®be*é7q a5 s1EniT{cant 5t the 14 Tevel for U Degrees ™ 7
of Freedom.




again shown by the two way analysis of variance.l Da

ct

a taxen

from the six set analysis for all teachers for 211 montihs of

the study for the mean per cent of lecture is illustrated in

Table 4. The data results in the rejection of HO3 which

states there would be no difference in the amount oI lecture

at the one per cent level of significence. TFigure II il-

, ' | lustrates that once again the direction of change is toward ¢
. ﬂ a decrease in the percentage of lecture in each successive

month,

ﬁ’ | ~ Finding 04

Two lesséns per teacher were matched with the middle
. thirty minutes of the timed student response sheets completed
during the same thirty minute analysis of the per cent of
lecture during that lesson. Each category of student response

was tested for correlation with the per cent of lecture.2 No

significant correlations were found for the student response
categories "Too Fest", "Too Slow" and "Don't Understand",
YBored" and "Interested" (see Appendix L). However, as shown
In Table 5, a positive correlation was found for the student
E réspohsé indicating their understénding the lecture. A neg-
ative correlation occurred with the student fesponse of
"Good". The data was then subjected to a regression analysis.

The slopes and intercepts for student responses are shown in

Figures III and IV.

lHughes, Op. Cit.

; 2George Gaylord Simpson, Ann Roe and Richard C.
{ Lewontin, Quantitative Zoology, New York: Harcourt Brace
P and Company, 1300, o. 440,
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TABLE U4
- THE MEAN PERCENTAGES OF LECTURE FOR EACH TERACHER CVER THE
CCHRINED THREE MONTH PRERIOD OF THE STUDY TESTED FOR %
STATISTICAL SIGHIFICANCE USING A TWO-VWAY
ANALYSIS OF VARIANCE . J
8 . Month ~  Mean Sum of Squares Mean Squares ¢
1 59.91 SSM = 5930.45 MSM = 2965.22
2 £1.64 :
’ 3 45,13
Teacher
1 54.07 SOT = 22627.38 MST = 1331.02
2 57.70
3 51.21
L 52.84
5 83.44 4 F-Ratios:
g 23?;5 9.70 - For Months = ( .01)
Y4
9 66 .88 4.35 - For Teachers = ( .01)*
10 L40.58
11 26.32
12 0.05
13 . 26.10
1 8.94
15 1.11
16 7.92
17 35.72
18 52.45
Grand Mean52.23

*¥ To be read as significant at the 1% level for 2 Degrees of
Freedom.

7o be read as significant at the 1% level for 17 Degrees of
Freedom.
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TABLE &

CORRELATION OF THE PER CANT OF LECTURE IN A LESSON WITH
THE PER CENT OF STUDZENT RESPCHSFSS INDICATING
"GooD" OR "UNDERSTAND" FOR
THAT SAME LESSCN

Per Cent Lecture Vs. Student Resoonse "Understand"

N 17
, X (Per cent of lecture) - AN
Y (Per cent of student response "understang")  .282

rxy +.7502*%
byx o +.295
ay +.1429

Per Cent Lecture Vs. Student Response "Good"

N 17

X (Per cent of lecture) : o am
Y (Per cent of student response "good") .1905
rxy : -.5737"
byx - =.2729
ay +.3192

¥ - To be read as significant at the .05 level.

+ - To be read as significant at the .01 level.
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PER CENT OF
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“GooD"
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SLOPES AND INTERCEPTS OF THE CORRE-
LLATION OF THE PER CENT OF STUDENT
RESPONSE OF “GOOD" WITH THE PER
CENT OF TEACHER LECTURE DUR~
ING THE SAME TIME PERIOD.
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SLOPES AND INTERCEPTS OF THE CORRELLATION
OF THE PER CENT OF THE STUDENT RESPONSE
OF “UNDERSTAND" WITH THEAMOUNT OF

TEACHER LECTURE DURING THE SAME
TIME PERIOD.

45




Finding C=

The changaes in lecture, transition ond discuscion
modes of tezching wers shown to diffcr significzntly over
the three months of ths study as illustirated in Teble 3,
However, the inouiry aspect of the siz set system wes not
tested for statisticsl significance.l 2As can be seen in
Table 6, the percentages of inquiry per lesscn were Loo low

to be tecsted.

TABLE 6

THE PER .CENT OF INQUIRY PER LESSON PER MOWTH
FOR EACH TEACHER

Teacher Month 1 Month 2 Month 3
Lesson Lesson I.esson
1l 2 2 1l 2 2 1l 2 3
1 X! 0 1.1 o 0 0 0 0 2.2
2 o1 4] 1.7 .3 0 1.3 0 1.4 22.4
3 0 0 0 0 .9 0 11.2 [} 11.7
4 0 0 0 0 0 0 0 0.7 2.5
5 1.2 1.2 0 0 ¢ 0 0 0] 0
b 0 0 0 C 0 0 1.1 0] 0
{ 0 0 o) 0 0 0 0 C 0
o 0 0 6] 0 0 0 C C C
9 0 0 0 0 0 1.5 C 0 0
¢ 0 0 2.8 4.5 C 1.2 0 18.0 0
11 0 0) 0 1.0 0 0 5.4 7.3 4.3
12 0 1.1 12.7 | 21.3 O.( 0.2 1.1 10.2 0.0
13 0 0 0 1.1 0 0 0 12.0
14 ¢] 0 0 c.0 1.2 1.2 2.1 0 00.0
15 0 9.6 15,0 [ 40,0 7.0 2.0 5.9 2.1 17.3
16 0 0 0 0 0 0 0 0 2.0
17 6] 0 0 0 0 0 0 2.0 C
189 0 0 0 3.9 0 0 0 0 1.1

lMoser, Op. Cit.
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Finding 05

Two lessons ver tescher were matched with the middle
thirty minutes of the timed student resconse shects completed
during the same thirty minute analysis of the pcr cent of
lecture during thzt lesson. Ezch category of student resvonse
was correlated with the per cent of discussion. No signifi-
cant correlations were found for the student respgonse cate-
gories "Too Fast", "Too Slow" and "Don't Understend". How-
ever, as shown in Table 7, in contrast to lecture, discussion
is found to be negatively correlated with the student response
of "Understand" and positively correlated with "Good". The
other categories ("Too Fast", "Too Slow" etc.) were found to
be consistent with the previous non-significant correlations,
The data were then subjected to a regression analysis.1 " The
slopes and intercepts for student responses are shown in
Figures V and VI.

Finding O7

" A correlation was then computed for the per cent of
transition with the per cent of student response for the
same time period. As can be seen in Table 8, there is a
positive correlation of transition with "Good" signifiéant
at the one per cent level and 2 negative correlation between
transition and "Understand", a;go significant at the one

per cent level. The slopes and intercepts for student re-

sponses are shown in Figures VII and VIII.

lHughes, Op. Cit.
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CORRELATION OF THE PZR CENT OF DISCUSSION IN & LESSON WITH
THE. PER CENT OF STUDENT RESPOLSES INDICATING

TABLE 7

"GooD" OR "UNDIZRSTAND" FOR THAT
SAME LESSON

Per Cent Discussion Ve, Student Response "Understand"

N 17

X (Per cent of discussion) .1539
| Y (Per cent of student response "understand") .282

rxy -.5830%

byx -.4978

ay +.35866

Per Cent Discussion Vs. Student Response "Good"

N 17

X (Per cent of discussion) .1539

Y (Per cent of student response "good" .1905

.rxy . +.4476+
’ byx +.4622

ay .11933

*¥ - To be read as significant at .0l level.

A To be read as significant at

.07 level,
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TABLE 8

CORRELATION CF Ti'® PRER CENT OF TRAKSITION IN A LESSON WITH

THE PisR CEIF OF STUDEZHNT RESPCNSES INDICATING
"GooD" OR "UITDERSTALID" FOR
THAT SAME LESSON

Per Cent Transition Vs. Student Response "Understand"

N . | | 17

X (Per cent of transition) .378
Y (Per cent of student response "understand") .282
rxy : -.661%
byx ' -.346
ay +4,133

Per Cent Transition Vs. Student Response "Good"

N | 17

X (Per cent of transition) .378

Y (Per cent of stddent response "good") .190

er. - | +.637%
byx +.404

ay +.037

*¥ - To be read as significant at the .01l 1level.
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Finding 08

The numbers of non-routine questions (those aquestions
ﬁhich are asked by a teacher which require thousht about
subjéct natter by the student) asked by teachers over a
thirty minute middle cection of esch lesson were anslyzed,
The analysis was made for statistically significznt differ-
ences over the thrce month time period of the study. The ' ¢
results of this two-wzy analysis of variance, shown in
Table 9, lead to the rejection of null hypothesis HO5 as
stated on page seven. Hyoothesis five states that there
will be no significent difference in the amount of non-rou-
tine guestions asked during a cless over 2ll three months
of the study. It will a2lso be noted in Table 9 that the
mean number of guestions actuzlly decrezses over the three
month oeriod. This finding may be used to demonstrate that
since the bulk of the questions asked by all eighteen teachers
were quiz tyce, short answer, cognitive memory questions,

a definite student response on the pupil rating sheets must
have indicated a dislike for this technique. Samples of
anecdotal comments are as follows: "Why do you grill us?",
"Why do you try to embarrass ug?" and "I aon't like it when
you ask me all those questions"., The decrease in overall
number of non-routine questions asked could then be indica-
tive of teachers moving away from this cbjectionable, as

far as the pupil is concerned, technique.
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TABLE g

THE MEAN PERCEHTAGES OF IKQUIRY FOR EACH TEACHER OVER THE
COMBINED THREE MONTH PERIOD OF THE STUDY TESTED FOR
STATISTICAL SIGNIFICANCE USING A TWO-VWAY
ANALYSIS OF VARIANCE

, .
Month Mean Sum of Sauares Mean Sauares
1 16.18 SSM =~ T754.97 MSM = 377.48
2 15.00. 249 3T
3 11.12
Teacher
1 13.55 . 88T = A MST = 470.
2 1523 7999.43 T 70.55
3 15,44
4 11.00 F-Ratios:
5 3.77
g Sg:gg 7.32 - For months = ( .01)%*
15. 9.12 - F = +
: 22.32 9 or Teachers = ( .01)"
10 11.00
11 9.77
12 18.77
1 - 9.11
14 21.00
15 11.44
is 12,33
¢ 1.77
18 16.00
Grand 14.10
Mean

* To be read as significant at the 1% level for 2 degrees of
freedom. '

*vTOmbe“readwaswsignificant“at“the"i%”Ievel“for“l7“degreeS“of
freedon.

]




Finding 02

Table 10 illustraces the finding that there are very

Ky

few divergent-tyce questicns (divergent guestions are those
quéstions that recquire inductive reasoning on the part of
the student and the 2bility to go beyond given data to draw
conclusions) asked during the three month period of the
study. Therefore it was felt that any statistical manipula-
tion of the data would vrove unreliable 2nd misleading.

Finding 10

Table 11 shows that there is no statistically sig-
nificant difference in the mean number of thought-type ques-
tions (thought questions are ﬁhose auestions which require
inductive reasoning, deductive reasoning, or an evaluation
of given data) ovef the three three month periods of the
study, thus leading to acceptance of null hypothesis HO7
found on page seven,

However, it will be noticed in Table 11 that the mean

percentages for individual teachers in the number of thought-
typé gquestions asked was significant at the .05 level, showing
that while teachers vary significantly in their general
questioning techniques, they are not-easily motivated to
change these techniques.

Finding 11

Next to be analyzed was the number of student: ques-
tions asked during each class during the three months of
the study. As is shown in Table 12, there is a significant

“"difference in pupil questions asked for each indivicual

06




TABLE 10
| THE NUMBER OF DIVERGENT SUESTIONS ASKZD PWR LISSON
‘ PER MOWTH FOR EACH TEACHIR PARTICIPATING
IN THZ STUDY
Month 1 Month 2 iontn 3
Teacher Lesson ‘ Lesson l.esson
1 2 3 1 2 3 1 2 3
1 0 0 0 0 2 0 0 0 0
, 2 1 1 0 1 1 0 1 1 2 d
3 1 1 0 2 2 2 2 b 1
4 1 1 0 1 0 1 0 1 0
5 0 0 1 1 0 0 0 0 0
6 0 0 0 0 2 0 9 0 6
7 0 2 0 0 0 0 0 0 0
8 0 0 0 0 0 3 3 0 3
9 0 0 0 0 0 0 3 0 0
10 0 1 1 0 0 0 0 2 0
11 0 0 0 2 1 4 2 0 0
12 0 2 0 0 0 0 0 2 1
13 0 0 0 0 3 2 0 0 0
14 0 0 1 0 0 0 2 1 0
15 0 0 0 0 0 o_ 1.0 0 0
16 0 2 0 3 3 1 8 1 2
17 0 0 2 0 0 0 0 0 0
18 o o 1 0 0 0 1 0 0




TABLE 11

THE MEAN PERCENTAGES OF THOUGHT-TYPZ QUESTIONS ASKED BY EACH
TEACHER OVER 'THE COMBINED THREE MONTH PRRIOD OF THE
STUDY TESTED FOR STATISTICAL SIGHIFICANCE USIKG A
TWO-WLY ANALYSIS OF VARIANLCE

Month Mean Sum of Squeres Mean Squares
1 4,4¢ SSM = 100.03 MSM = 50,01
2 6.22
3 4,75

Teacher
1 6.00 SST = 996,05 MST = 58.59
2 10.66
3 6.66 -

L 2.55 F-Ratios:

5 1.11 .

g g.gg 2.75 - For Months = not significant
8 6.33 3.22 - For Teachers = ( .05)*%
9 E'Lm

10 .88

11 6.66

12 5.11

13 2.77

15 L]

16 ggg

17 1.

18 3.88

Grand Mean 65.12

-

* To be read as significant at the 5% level for 17 degrees of
freedom.




teacher. However, in comparing the three months for the

teachers as a whole, Table 12 showg that there ig no si
nificant differcnce in the mean number of guestions nsked
by students, thus leading to the acceptance of the null
hypothesis H08 as shown on page seven,

inding 12

Percentage of teacher time spent in incouiry-oriented
activity (activities such 2s individual work on the part of
the students, laboratory investigation in sm21l groups or
individuall, student-led discussion sessioris:(see Appendix J)
1s illustrated in Figure IX. These could then be contrasted
with the response made by students who completed the Science f
Activities Checklist as devised by Kochendorfer.l These
results are shewn in Figure X. It will be noted that those
tcachers that indicated high scores on the teachers' log
also received high pupil assessments on the activities check-
iist. Although, as indicated on Table 13, that a number of
teachers'! logs show & significant difference in percentage
of inquiry-oriented activities over the three mpnths they
participated in the study, this researcher has serious doubts

as to the conscientiousness of the teachers When it came to

.filling out the time questionnaire log.

Finding 13

As a check 6n the accuracy of student ratings, the

lieonard H. Kochendorfer, "The Development of a
Student Checklist to Determine Classroom Teaching Practices
in High School Biology," University of Texas, Austin, 1969,

29




THE MEAN PERCENTAGES OF

TABLE 12

STUDENT QUESTIONS ASKED CVER THE

COMBINED THREE MOLITH PERIOD COF TH: STUDY TESTED
FOR STATISTIC: AL SIGHNIFICANCE USING A

- THWO-VIAY

ANALYSIS CF VARIANCE

Month Mean

Sum of Squares Mean Sauares

wn
[eXeXe)
NeXeoXeo)
FFW
O\H\O

Students of Teachers

0.048
‘0.040
0.054
0.017
0.103
0.062
0.055
0.030
0.030
0.015
0.027
0.022
0.038
0.053
0.012
0.058
0.031
0.059

PRERPHRRERE
00~ O =W A H O\ 00~ OWt =W O -

SSM

0.001 MS} = 0.0006

SST

.0.075 MST = O.0C4l

Grand Mean 0.042

F-Ratios:
0.944 - For Months = not significant

6.352 - For Students of Teachers
= ( .05)*

* To be read as significant at the 5% level for 17 degrees of
freedomf
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TABLE 13

CHI SQUARE TESTS OF SIGNIFICANT DIFFERENCX IN TTHE FER CENT
OF INQUIRY-ORIENTZD CLASSROOM ACTIVITIES AZ REFORTED
. BY THE TEACHERS ON THEIR TIME LOGS

Per Cent of
Teacher Month Inquiry-Oriented Chi Square
Activity

A

!
www oo o

o g
(@] L) LD LY
S YR

0.00

o
o
o




: | TABLE 13 CONTINUED

J 1 0 0
2 20 00
3 0 0
68
K 1 20 0
2 20 0
3 20 "0
[¢)
: L 1 30 3.33 N
2 Lo 0
3 20 3.33
D.0b0%*
M 1 60 0]
2 60 0]
3 60 0
[¢]
N 1 0 0
1 0 0 /
3 0 0
0
0 1 20 0
2 20 0
3 20 0
. 0
P 1 - 80 .1
2 80 ' . 16
3 70 . . 5
=76
Q - 1 5 5 . 63
2 9.5 1.27
. J*
R 1 70 0
2 70 0
3 70 0
% = Significant at the 5% level

Insufficient data




results of the Kochendorfer, which was completed by students
at the end of the second month, were corrclated with the
mean per cent of lecture, discussion, transition end inquiry
(as defined by the six set system).l’g_ The results of these
correlations are shown on Table 14.

Finding 14

] Pupil ratings of teachers were placed into tx;:o caté- <
gories, one defined as more positive in nature, ("Interested",
"Understand" and "Good") and the other more negative in |

' nature ("Bored", "Don't Understand", "Too Fast" and "Too
Slow"). ™Too Fast" and "Too Slow" are considered as one
since they tend to focus oh_ the sazme aspect of teacher be-
havior. The ratio of positive to negative was then computed

for each lesson as it occurred during the month. These

ratios were then graphed ih a sequential msnner and the
resultg 'indicate, as illustrated by Figure XI, the overall
movemer;t of the teachers to garner 2 more positive rating
from their st\idents as the experimental month proceeded.
Even though, as Figure XI points out, there was a drop in
positive to negative ratios from the fourth time the rating
response sheets were used to the fifth time, it still was
several points above the original rating.

L)

Finding 15

One of the response categories available to pu.oils'

was that category marked "Good". The per cent of the totzl

1Kochendorf-ar, Op. Cit,
2Moser, Op. Cit.
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TIME IN THE SEQUENCE THAT THE RESPONSE
SHEET WAS USED.

| 2 3 4 S
36
3l
3.00 + 2.7
2.3 -

2.00 4 el

?
1.00 4

o-

RATIO OF POS/NEG STUDENT RESPONSES
FIGURE XTI

OVERALL RATIO OF POSITIVE STUDENT RESPONSES
TO NEGATIVE STUDENT RESPONSES GIVEN TO ALL
‘TEACHERS DURING THE SEQUENCE OF RATING

SHEETS GIVEN TO TEACHERS DURING THE
TREATMENT MONTH.

Full Tt Provided by ERIC.

ERIC | 69
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pugil responses to the cztegory of "Good" 21so shows 2n
overall trend of the teacher to move towzrd z more positive
rating by his students. Figure XII illustrates thzt after
a.dip from the first time period to the second time period
fhere is a slight overall rise from that point on.
Finding 16

One of the most confusing reactions of students was
in the category of "Interested" and "Bored". Although once
again showing a trend towzard a more positive ratio, as
illustrated in Figure XIII, the actual tallies of this rating
showed that the numbers varied significantly from pupil to
pupil for the same lesson from tﬁe same teacher. While the
"Interested" and "Bored" showed the smallest ratio rise,
during the same lessons the overall ratio of "Understand"
to "Don't Understand" was rising dramatically.

Finding 17

The overall ratio of "Understand to "Don't Under-
stand" is illustrated in Figure XIV. As the lesson proceeded,
it would seem that the pupils' overall reaction during the
experimental month indicated an increasing amount of under-
standing through the first four times fhe sheets were used,
then dropping off on the fifth., However, the fifth rating
sheet was still much higher than the third rating sheet. It
will be noted ét this point that only five of the rating
sheets taken from a total of at least six for most teachers
were used. The reason for using only the first five rating

sheets was that some teachers, due to limiting factors,

70
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TIME IN THE SEQUENCE THAT THE RESPONSE
SHEET WAS USED.
! 2 3 4 S
20 20 .
20 + | ‘
17 17
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L PER CENT OF "GOOD"

FIGURE XIT

PER CENT.OF TCTAL STUDENT RESPONSE TO

- - %6OOD" DURING THE SEQUENCE OF RATING
SHEETS GIVEN TO TEACHERS DURING

THE TREATMENT MONTH.
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TIME IN SEQUENCE THAT THE RESPONSE
SHEET WAS USED.
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RATIO OF INTERESTED/BORED STUDENT RESPONSE

FIGURE XIIr

!

OVERALL RATIO OF THE STUDENT RESPONSE OF INTER-
ESTED OVER THE STUDENT RESPONSE OF BORED GIVEN
TO TEACHERS DURING THE SEQUENCE OF RATING

SHEETS GIVEN DURING THE TREATMENT MONTH.
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TIME IN THE SEQUENCE THAT THE RESPONSE
SHEET WAS USED.

| 2 3 4 5
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STUDENT RESPONSE UNDERSTAND/DON'T UNDERSTAND

FIGURE XTIV

OVERALL RATIO OF THE STUDENT RESPONSE OF UNDER-
"STAND OVER THE STUDENT RESPONSE OF DON'T

UNDERSTAND GIVEN TO TEACHERS DURING THE
-SEQUENCE OF RATING SHEETS GIVEN DURING

THE TREATMENT MONTH. -

-
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could only use the sheet five times. Therefore, for the
szke of uniformity, only the first five shesets were used.

Finding 18

e

Finally it wes decided—thet—in-order—to justify the
decision to use the middle thirty minutes of a2 lesson to
correlate with student rezctions during the same thirty
minutes and to base most of the analysis on this same thirty ;
minutes, a compilation of all the response sheets was in
order. The time segments for all of the response sheets
completed by the students during the study was computed,
and the results are shown on Teble ]15. It will be noted
that the middle thirty minutes show the greatest number of
student responses. Figure XV further illustrates that
either the studentsAfeel that the lesson only starts and
ends during these thirty minutes, or that the}first and last
minutes of a lesson are taken up with non-academic behaviors.
A perusal of the Parakh codes for these lessons substantiates
fhis by showing a 10 to 15 m{pute segment at the beginnings
and ends of each lesson taken up with strictly routine and
non-academic matters.l It will also be noticed on Table 185
that the changes in each time segment for all but one cate-
gory is statistically significant. This is indicative of
students' reacting to their rating sheets in 2 non-random

purposeful manner.

1521 5. Parakh, "A Study of Teacher - Pupil Inter-
Action in High School Biology Classes," Unpublished Doctoral
Dissertation, Cornell University, Ithica, New York, 1965.
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Finding 19

It was further decided that a2 test for st=tisticzl

significance of the student ratings of teachers over the

period-of-the-use of the rating sheet would further emohagize

the significzance of this chz2nge. Table 1§ illustrates that
with the exception of one category all of those tested were
found to be significantly different and as pointed out in
earlier figures, significantly different in a2 direction that

could be defined as more positive in nature.




TL3LE 16

WNCE OF CEANGE IN THE NUMBZR OF

CHI STJUARE TEZSTS OF SIGIIIFIC:
TUDZRT RATING SEIETS

RATINGS Id ST

Time in Freauency G Time in  Fresuency of 2
Sequence of Bored Z Seauence Interested S
1 [507) 51.07 1 o&0 1.7
2 L8s 2.2 2 831 .9
3 Los 5.0 2 800 .0l
L 378 12.4 4 749 3.6
5 293 T.34 c 737 .04
TOTAL 2207 79.21 TCTAL 4017 0.25
Time in Freauency of Time in Freoguency of 52
Seaquence Understand Sequence Don't Understand
1 930 12.3 1 304 932.09
2 Bgo © .00 2 255 33.6
3 882 .09 3 149 b b
I 882 09 5 76 56.8
5 809 7.5 S 929 23.6
TOTAL 53 20.02| (TOTAL 883 221.2
Freauency } — FToqUENCY
Time in of Positive 2 kime in of Negative 2
Sequence Feedback = Seguence Feedback 2
1 2538 20.00 1 1237 167.4
2 2203 2.66 ¢ 953 11.89
3 2320 .66 3 47 14,36
L 2256 .27 b 626 62.73
5 2096 15.00 5 721 21.87
O. ’ETAL 4230 276.2

Chi Square needed for significance - 9.49
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IV. SUMMARY AND RECCMMENDATIOCHS

What effects a timed feedbzck instrument hzd on the

observed—elassroom—behaviors—of—eighteen—biotogical—science
teachers from four different hizh schools were studied and
described during the 1371-1372 school year. One month orior
to the use of the reedbscx instrament, audio tzpes of the
first group of teachers' verbal behavior during random classes
were made, These tzpes were-analyzed in order to determine

a base line of teaching behavior. The timed feedback instru-
ments were used by the teachers in their classes during -the
second month, and again audio tapes were made &and analyzed

to see the affects the instrument would have. During the
third month, when the instruments were no longer used, audio
tag;es were again made of classroom verbal behavior and then
analyzed for permanancy of further change in verbal behavior
patterns. A second and third group of teachers went through
the same sequence of events in order to verify any change in
behavior and to establish that change was not due to the

time of year or section of the text covered.

The analysis of the audio tapes included the use of

a modified version of Parakh's interaction 2nzlysis system.

17a1 s. Parakh, "A Study of Teacher-Pyoil Interaction
in High School Biology Classes,' Unpublished doctoral dis-
sertation, Cornell University, Ithica, New York, 1965.

70
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The Parakh wzs to determine any variaztions in the per cent of
total class time sgent with only the tezcher tzlxing. The
Parakh also illustrated the sequence during che lesson of

pupil and teacher statements. The monogram codes of the come

71

Parakh—aznalysiswere placedIn s six setmotyrix; 1 The mztrix
was used to determine the chznges from month to month in the
per cent of sny particular teching mode. Finally the Kondo
Questioning Categories System wss used in order to determine
the change in questioning behavior on the part of the teach-
er duriné and after the use of the feedback instrument in
their classes,?

Finding 01 illustrates tnat the overall trend is
toward less teacher-talk in the classes held during the month
the rating sheets were used and the month immediately follow-
iné%‘he use of the instrument. As each group of teachers
start;ed at different times during the school year, the change
cannot be simply dismissed as common to that part of the sem-
ester or that topic in a textbookX., It is therefore rezsonzable
to conclude that the student feedback devices were influencing
the teachers.

Findings 02 and O3 are illustrative of the change in

lGene W. Moser and Roberta Feldgoise, "Project in
the Use of Interaction Analysis to Increase the Use of the
Inguiry Method in the Teaching of Science," Science Project
Center Report, April, 1968,

2p1en K. Kondo, "The Questioning Behavior of Teachers
in the Science Curriculum Improvement Study Teaching," Pre-
sented at the NARST meeting, Pasadena, California, Feb. 7,

1969. -
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the teaching modes elter the introduction of the rating de-
vice. Although firding C3 shows that the overzll trend is
tovard less lecture 2nd thera=fore more student involvement,

a look at the summary data (see Appendix F) used for the

&

measure ol chanze in finding 03 shows that not all teachers
moved toward a2 greater percentage of the teaching modes of
discussion or trznsition. INor is there any reason why they
should. If the teachers were truly responding to the student
feedback, then it is reasonable to zssume that certain élasses
would find the lecture mode of teacher behavior, if not
necessarily more enjoyable, more clear and less frustrating.
Findings Ol4, 06, and O7 may give us more insight
into the reasons behind a teacher lecturing more or lecturing
less. These findings point out that there is a definite
correlation between the type of teaching mode and the per-
centage of student rating given at that same time for the
categories of "Good" and "Understand". The findings show a
negative correlation of the lecture mode with "Good" but a
positive correlation of discussion and transition modes with
"Good". However, the lecture mode is positively correlated
with "Understand", while the discussion and transition modes
are negatively correlated with "Understand". This then
could explain why teachers who responded to the feedback
could have gone in opposite directions. Students, while
enjoying a lesson replete with student discussion and par-
ticipation, might not understand the subject or feel that

they have to understand it since only their peers are talking;
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therefore they would not check the "Underctand" category on
their’response instrument. However, these same students,
while not feeling that the lecture mode wés "Good" might
understand more or be more aware that they should have checked
"Understand" since the teacher, not their peers, is talking.
Therefore, if a teacher examining the feedback sheets, con-
centrates on only positive feedback such as all of the stu-
dent responses to "Understand" and ignores the lack of "Good"
checkmarks, he could feel secure in his mode of teaching and
perhaps intensify his performance in that same direction.

Finding 05 illustrates that the teachers in this
study were seldom in the iﬂquiry mode of teaching as defined
by the six set.1 Although it may be noted in the raw data
in Table 6 that teachers did make some efforts to get into
this mode, very few sustained their efforts long enough to
have a significant outcome. It is obvious that more than
student feedback will be needed in order to move teachers
all the way from the lecture mode to more inguiry-oriented
behaviors, |

Findings 08, 03, 10, and 11 illustrate that some
change was evidenced in questioning behavior. The change
was not in the questioning techniques used, but oﬂly in the
number of questions asked. The mean number of duestions

decreased as pointed out in finding 08. A reason for these

LMoser, Op. Cit.
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findings could be the lack of teacher technicue in the are:z

of 2sking questions that stimulate discussion. Great numbers
of recell questions hazd an adverse affect on the studenté.

A teacher trying to osce his lesson might 28X more cuestions
in order to make sure his students understand him. However,
the only type of juestions he feels comfortzble with are short
answer, recall type. The student responds to these negatively
with comments on the feedbackX sheet like, "bo not grill us",
"Too many questions", "Stop trying to embarrass us". There-
fore the teacher stops asking questions, where 2t this point,
had the teacher been simply given some guidance in other
questioning techniques he ﬁay have been more successful.

It will be noted that the major differences in
questioning behavior is among teachers and their classes. As
pointed out in Findings 8 to 11, teacher questioning behavior
showed statistically significant diffefences but student
questioning over the combined three months of the study did
not change significantly. However, there were differences
among the classes of different teachers. It would seem that
once a teaching pattern is established it can be affected by
student feedback. However, sometﬁing more is needed to
increase and direct this new-found teacher awareness.

Finding 12 agein shows that while some teachers did
tfy to involve more students in less structured classroom
environments, the majority stuck to their established routine.
The ones who did respond to student ratings often reverted

as soon as the ratings stopped. Others simply ignored en-
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treaties such as "How come we never have 1abo". Mosi inter-
esting were the teachers who begen with hizh insuiry-oriented
activities but after using the student react.on shects switched
to lesser amounts of inquiry-oriented classes, This too can
be answered by the lack of checks on the instrumants in the
"Understand" and "Good" columns. This, coupled with the
anecdotal comments such as "We are lost", "We have too many
labs and not enough time", "You do not explain enough",
perhaps gave the impetus for more non-inquiry oriented classes.
Once again the above resplts point out the need for
teacher guidance in how to react to student needs once the
needs are established. Regardless, the teachers did respond
in the general direction, if not necessarily in the direction
a science educator would expect, of the students' wants. This
can be seen in Findings 14, 15, 16 and 17. A compilation of
student ratings arranged sequentially (first time used, sec-
ond time used, etc.) shows an overall trend of more positive
student ratings. Teachefs received greater numbers of |
"Interested" than "Bored" ratings, greater numbers of "Good"
retings, and most dramatically, a much greater proportion of
"Understand" ratings to "Don't Understand" in later rating
sheets. If the pupils were not using the rating sheets con-
scientiously, either day to day, or minute to minute, random
results could be conjectured. Evidence does not cupport
this conjecture. Finding 18 shows that there is 2 statis-
tically significant difference over the five time periods

during all the times the response instrument was used.
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Further, finding 19 statiétically tests what is pointed out
graphically in findings 14 through 17. Thers is 2 statis-
tically significent difference in ratings over the seaquential
periods of instrument uszge.

Finding 13 shows the results of correlating student

1,2

ratings on the Kochendorfer with the results of the six set. ’™

Although these results are not statistically significant, the
direction of the correlation does give us rezsonable assur-
ance of the conscientiousness and reliability of student
ratings. Table 16 shows that those teachers who have a

high per cent of the lecture mode receive a lower score on
the Kochendorfer and those.with a higher percentage of the
inquiry mode receive highef scores on the Kochendorfer.

It can now be reasonably concluded that oupils can
give effective timed feedback during a lesson and this feed-
back does effect change in the teaching behavior of their
teachers. It is also apparent that in order to effect changes
in the feacher or student teacher that lead to more effective
teaching practices, the feedback instrument needs to be used
in conjunction with guidance and.training in these practices.
Is there a way to train teachers to ask more thought-provoking
questions so that when feedback from students is proferred,

the overall reaction from the students will be a positive

lLeonard H. Kochendorfer, "The Development of a
Student Checklist to Determine Classroom Teaching Practices
in High School Biology," University of Texas, Austin, Texas,

1969.
2Moser, Op. Cit.
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one? Can we utilize the pupil awareness engendered in teachers

by timed pupil feedbaék in order to direct the in-service

or future teachers into more productive teaching? Can
resources be made available to the teéchcr for the express
purpose of providing him with alternate teaching strategies
to improve the nazture of the feedback and therefore his
effectiveness in teaching? These questions should be and

can be answered by utilizing the best resource in the class-

room, the pupils.
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Apgendix A

Student Kesoonse Instrurment

Daste
Too last gnaerstan Interestea
Don't Comments
|_Too Slow Understang Bored
Too Fast Understand lIntercstéH
Don't [ Comments
Too Slow Understand Bored
Too lkast Understanad interested
Good time
Den't Comments
Too Slow Understand Bored
Too Fast Unaerstana interested
Good __time
Don't Comments
Too Slow Understand Bored
Too Fast jnderstand nterested
Good : time
Don't Comments
Too Slow ¥nderstand | Bored
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A. Classification of Fupil Behavior

l.ol
1.02

1.03

1.0l

1.05

1.06

1.07

1.08
2.01

2.02

Appendix B

Modified Parzskh Interaction Analysis System*
Information Flow
(input-output)

Code of Torms

Pupil asks question about
definition (of terms, to give
example ol terms.)

Pupil asks guestion about fzcts
(to describe, give an account of
report or event.)

Pupil asks question about

exolanation (inferences, maxing
comparisons, state relationships

between objects, events; generalizations.)

Pupil asks question about value
( Judgments, opinions about subject
matter.)

Pupil asks question about nature
of science

Pupil asks question about problem-
(orocedure, techniaue - steos
e taken to carry out experiment
or to solve a problem that grows

out of or is an extension of the
"required" work.)

solving

Pupil asks question about routines
(assignments, procedures, materials,
directions, techniques and classroom
routines.)

Pupil asks question about lack of
nowledge (lack of information or

Timitatio

mitation of knowledge.)

Pupil responds to direct teacher
question (requested) or (directed)

to hinm. Definition

80

PQD
PQF

PQX

PQ Ev

PQN

PQP

PQR

PQL

PRD
PRF

*Modified and validated at the University of Pittsburgh
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explanaticns

2.04 values PR Ev

2.05 nsture of science PRN

2.06 problem-solving FRP

2.07 routines . PRR

2.08 1lack of xnowledge PRL

2.01 Pupil makes self-initiated statement PSD <
about definition o ;

3.02 facts ' PSF |

3.03 explanations . ' PSX’

3.04 values PS Ev ?

3.05 nature of science PSN |

3.06 problem-solving PSP |

3.07 routines PSR :

3.08 1lack of knowledge PSL

4,01 Pupil volunteers information (when

teacher question is asked) about

definition PVD
4,02 facts PVF
4,03 explznations : PVX
h,ol values PV Ev
4,05 neture of science ” - PVN
4,06 problem-solving PVP
4,07 routine | PVR
4,08 lack of knowledge | PVL
4,09 Pupil volunteers joke ‘ PVJ

4,10 Pupil volunteers (writing on chalkboard) PVW




B, Class

1.01
1.02
’ 1.03
1.0k
1.05
, 1.06
1.07
1.08
2.01

2.02
2.03
2.04
2.05
2.06
2.07
2.08
3.01

3.02

3.03

3.0“

ification of Tezcher Behavior
Teacher asks cuesiion sbout:

definition

facts

explanations

values

nature of science

problem-csolving

routines

lack of knowledge

Teacher lectures or states
information about definition

facts

explanations

values

nature of science

problem-solving

routines

lack of knowledge

Teacher demonstrates
Teacher gives demonstration of
technique, process or phenomenon

Teacher looxs at, examines,
checks pupils work.

Teacher attends to routines, class
management, distributes materials,
prepares materials, takes attendance,
marks pepers; consults notes and
references.

Teacher encourages, Jjoxes, reduces
tension, accepts Jjestings.

9

TQD
TQF
TQX
TQ Ev

TQN

TQP
TQR
TQL

TSD
TSF
TSX
TS Ev
TSN
TSP
TSR
TSL

TD
TL

TR

TJ




3.05

3.06

3.07

- 3.08
C. Other
l1.01
1.02
1.03

Teacher cuzlifies or corrects puvils
responses (volunteered, self-initisted
responses)-teacher doesn't zccept
student resoonses.

Teacher accepts respense (voluntcered,
self-initiated resoonses).

Teacher reprimands or chastises
student responses.

Teacher writes on chalkboard
Pause in flow environment

Pupil writes on chalkboard

Pupil jokes or acts to reduce tension
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TA

TC
TW

PW
PJ




Aopendix C

OQutline of Procedures Followed During ZIntire Study

October
1. Nine teabhers chosen (Group I, high schools A and 3B)
2. Background data taxen.
3. Audio tapes taken of each teacher during cdesignated
class period(s).
I, Time questionnaire completed at the end of each
week by teacher.
5. Three audio tapes chosen at random for each teacher.
November
1. Group I teachers explain rating device to cupils.
2. Teachers utilize rating device at least iwo times
' per week for first three weeXs, and if needed,
the fourth week. |
3. Audio tapes taken of randomly selected clacses.
L, Teachers complete time gquestionnaire at‘the end of
each week.
. 5. Pupils complete Kochendorfer at the end of the fourth
week, |
6. Three audio tapes chosen at random for each teacher.
December
1. No rating device used by Group I teachers
2. Time questionnaire completed at the end of month.
3. Audio tapes taken and three chosen at random for

each teacher.
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January
1. Six teachers chosen (lGroup II, hizh school C)
2. Beckground data taken,
3. Audio tepes taken of each'teacher during designated
class period(s).
W, Time questionnaire completed at the end of each week
by teacher,
5. Three audio tapes chosen at random for ezch teacher.
February |
1. Group II teachers explain rating device to pupils.
2. Teachers utilize rating device at least two times
per week for first three weeks and if needed, the
fourth week.
3. Audio tapés taken of randomly selected classes.
. Teachers complete ti e questionnaire at the end
of each wee,
5. Pupils complete Kochendorfer at the end of the
fourth week. |
6. Three audio tapes chosen at random for each teacher.
March
l. No rating device used by Group II
2. Time questionnaire completed at the end of month.
3. Audio tapes taken and three chosen at random for
each teacher.
March
1. Three teachers chosen (Group III, high school D)
2. Background data taken,

3
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Audlio tapes tazen of each teacher during designated
class period(s).

Time questionnaire completed at the end of each
week by teacher,

Three audio tapes chosen at random for each teacher.

Group III teachers explein rating device to pupils.
Teachers utilize rating device at least two times
per week for first three weeks and, if needed, the
fourth week,

Audio tapes taken of randomly selected classes,
Teacher completes time questionnaire at the end

of each week.

Pupils complete Kochendorfer at the end of the
fourth week.

Three audio tapes chosen at random for each teacher.

No rating device used by Group III teachers.

Time questionnaire completed at the end of month,
Audio tapes taken and three chosen at random for

each teacher.
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| Aenendix D

Science Classrccm Letivity Cl.ecklis

SAHPLE QUESTION . o '
"‘Checklist Answer Sheet
- 1. My teacher often takes class attgndance. X)) ()
If the statement describes what occurs in your claseloom, |
blackxen the space under the letter T (True) on znsuWer sheet;
if it does not blaczen in the space under the letter
F (False). :
. REMEMBER: | . T
S " 1. The purpose of the checklisct is to determine how well you
- "~ know what is g01n on in your classroom.
2. Make no marks in this booklet.
3. All statements should be answered on the answer eheet by
' blackening in the space uader the chosen resconcse in pencil

or ink.
b, Please do not write your nghe on this booklet or answer\
sheet.
P _ SECTION A

Y. Much of our class time is spent 1isten1ng to our: teacher
tell us about biology. <
2. My teacher doesn't like to admit his m*ﬁtakes. : SN
3. If there-dis @ discussion among. etudentd the teacher
usually tells us who is right.
4 My teacher often repeats - almoct exactly what the textboox .
- says.
5. My teacher often asks.us to exrtain the meanlng of certain
things in the text.
6 My teacher shows us that blolovy has almost all of the
answers to questions about living things.
7. My teacher acks aguestions that cause us to think about
- things that we have learnéd in other chapters.
8. My teacher often asks auestions that cause us to think
about the evidence that is behind statements that are
made in the tertbook.

. SECTION B
. 1., My job is to copy down and memorize what the’ teacher tells
us.

2. We students are often allowed time in class to talk
among ourselves about ideas- in biology.

3. Much of our class time is spent in answering orally or
in writing questions that are written in the textbook
or on study guides. ' .

b, Classroom demonstrations are usually done by students

_ rather than by the teacher./
- , ' 5. My teacher often asks us to expldin the meaning of certain

things in the text. -
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6. If I don't agree hlth what my teachcr seys, he wantv ne
" tp say so. -

7. lost of the guestions-that we ask in class are to clear
up what the teacher or text has told us.

8. We often t21x about the kind of Pvidcnoe ‘hat is behind -
a|scienti t's conclusion,

’SECTIOV C :
1. When reading the text, we are expected to learn most
~ of the details that are stated there.
2. Vé freauently are required to write out definitions’ to
word lists.
2. When reading the tnxtbooa, we are always expected to look
for the main proolems and for the evidence that sugcports
: them.
-/ k, Our teachkr has tried to tEoCh us how to ask questions
of the text.

" 5. The textbook and the teacher's notes are about the only
sources of bhiological <nowledge that are discussed in
Claaso : ‘

6. We sometimes read -the original writingq of scientists. -\
7. We are seldom or never requireo to outline sections o
of the textbook. .

N - SECTION D |
’ : 1. Our tests include many ouestlone based on thinﬂs that =~ . " |
we have learned in the laboratory. ) ' |

2. Our tests often ask us to write out definitions of terms. .
3. Our tests often ask us to relate thlngs that we have : \
learned at different times. \
b, Our tests often ask us to figure out ‘answers to new problems. \
5. Our tests often give us new data and ask us to draw . i
conclusions from these data. \
6. Our tests often ask us to put labels on drawings. : I

~ - A

N

SECTION E
1. My teacher usually tells us step-by- step what we are to
‘do in the laboratory.
2. We spend some time before every laboratory in determining
the purpose of the experiment.
3. We often cannot finish our experiments because it takes
so long to gather equipment and prepare solutions.
i, The laboratory meets on a regularly scheduled basis-: (such
. as every Friday).
5. We often use the labogatory to investigate a problem that
comes up in class. ‘ ‘
6. The laboratory usually com s\gggore we talk about th
specific topic in class. o =
7. Often our laboratory work is not related to the topic I
that we are studying in clas ' o
8. We usually know the znswer to a laboratory problem that
we are investigating before we begin the experiment.
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SECTION ® ‘ SRS
1. Many of the experiments that are in the laboratory manuzl
’ are done by the -tedcher or other students while the

clacs _wztciies,

_2.-The dz2ta that I collect are often different from data

. that arc collected by the other students. )

3\0ur teacher is often busy grading ocaocrs or duing some

other personal work while we are worzing in the leboratory.

4. During an experiment we Tecord our dats at the time we
make our observations., ' L "

5. We are sometimes asked to design our own experiment to
ansWer a duestion thHat puzzles us. . '

6.. We often asck thé teacher if we are doing the right thing

" in our experiments. '

7. The teacher answers most of our questions about the
laboratory work by asking us guestions. - -

8. Ve spend less than one-fourth of our time in biology
doing Yaboratory work, . .

9. VWe.never have the chance to try our own ways of doing

" the laboratpry work. - '

~.SECTION G . \ o

1. We talk about what we.have observed in the laboratory
within a day or two after every session. o

2. After every laboratory session, we compare the data that
we have collected with the data of other individuals
or groups. ’

. Our teacher often grades our data books for neatness.

b, we are_required to copy the purpose, materials, and

- procedure used in our experiments from the laboratory

manual’, ' RS ) .

5. We are allowed to go beyond the regular laboratory exercise
‘and do some experimenting on our own. y

6. Vie have a chance ‘to ‘analyze the conclusions that we have
drawn in the laboratory. - o ’

T. The class is able to explain all unusual data that are
collected in the laboratory.

!
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Aopendix E

»Kondo Question Catemory Svstem

'Categoryp

R: Routine’ , Questions - Routine cladsroon matters;

. o ' Management, Structurin; class discussion,.
Approval'of"disappfovel of an idea.

—CH:-'Cognitive "Simple rec2ll of facts¥ formulas and.
} , - Memory . N . . T
' other. 1Items of rem:mbered content by
e 'reoognitién rote memory and selective /
S : " . . recall. CQuestions ask ‘Tor definitions,
. , E Br recapitulatiqn; of clarification
' ,or fgét'étating. .

CC: Convergéht "Involve'thedanalysis ahd'integratiOn
e | j °  of ‘given or remembered data. Leads

to one expected response becasuse of \>ﬂx’

the tightly structured framework which.~”

limits it. May ask for translation,
a;sociationg explahation.Qp.donclusioh.
E: Evaluative " Deal with matters of value rather than
| matters of fact.#,Cﬁaraéterized by
verbal perforMéace by its judgmental

character.

D: Divergent - EQuestions'allow children to indepen-
. | -

/

/7 taking a2 new direction or peqspective.

dently generate their own‘data, often

These may call for elaborgtion, diver-
gent, association, implication or syn-
thesis. Questions which lead to further
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nuestions, which.cause children to

o T S, dévise studies,_and which are "open-

.y

fended" (meny acceptable responces

v | posgfﬁle) vere included in this category.
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- Avpendix E

Cent orf Lecture._piscpssion and Trangsition
for ~acn Yescner ' ‘

Teacher _ Lecture ‘ ' biscussion Transitidn ‘\\
1 Month 1 50% 23 27% A
. Month2  °© 38% - 11% 51%
Month 3 ‘ 37% 25% 48% e
Month 1 : 8% 3% 18%
- Month 2 - 4o 16% - l&3% .
~ Month 3 . T A & 2 hog i
’ -Mohth 1 '_'56% T 119 . 32% ,
Month 2 60% % 3% !
Month 3 65 3% 250% -
Month 1 = 77% 2% 21%
— ) , }
Month 2 . . 56% 11% 33%. e
Month.3 = ue6% - - - 154 49% | | )
Month 1 , L 8% 2% 30%
Month 2 51% 8% 0 %
Month 3 4ok - 16% «  Lug
Month 1 47% 9%  5hg
Month 2 28% 13% 69%
 Month 3 Ul 15% 41%
Month 1 . 3% 13% 53%
Month 2 35% 17% . 58%
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93
Teacher _Lecture _Discussion Tronsition
Month 3 25% 32% 3%
Month 1 59% 10% 32% .
Month 2- g 108 31%
Month 3 RRLE 6% 37%
Month 1 66 15% 29%
‘Month 2 67% 5% 28%
Month 3 30% 15% 51%
Month 1 7% Ly 254
Month 2 54 8% 28%
Month 3 71% 3% | 26%
Month 1 51% . 11% ' 38%
\
Month 2 71% - 214 ‘ 8%
Month 3 34% 198 47%
Month 1 53% Lg% 13%
Month 2 53% 15%  32%
Month 3 30% 21% Log
Month 1 - 6ug 6% 30% _
Month 2 64% - bz 32%#J:J
Month 3 13% 13% Yy
Month 1 . 62% | 6% 32%
Month 2 - 51% 13% 36%
_Month 3 ~35% % 68%
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o

[

Teacher Le.ctl',vure Discussion f’l‘ransition
| 15 Month 1 Si% 8;_, | 1145
/ Month 2 1% T o 20% -
Month 3 50% ~ 10% 3%
16 Month 1 4/91%- 28% 31%
Month 2. //~/ 162 8% /ﬁg%'
’ Month 3 P ’ hhg - 13% 43%
- | |
17 | mMonth/}///‘ 13% T12% hog
" Month 2 - 76% S 6% '18%
,,v/dxth 3 32% oF 59%
7
3;?’ “Month 1 46% 1C% Lug
" Month 2 28% 28% 5ug
Month 3 18% 3u% 68%
2
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Appendix G

," Summary of Ga2llagher Aschner Totals for each Teacher

Teacher R CM ¢ D E 7

1 Month 1 12 .37 10 2 .1 62

~Month 2 L1627 3% 2 o 8

Month 3 2 “ho2 -0 '1. 9

7 Month T IT 10 2z I 0 =

Month 2 7.60 16 0 0 83

Month 3 11 8 .16 3 o 11

I Morth I I3~ 3% 6 6 T 57

Month 2= 8 13 .95 1 36

Month 3 5n o9 1 o o 1n

i Month I It 9 6 5 © 31

o Month 2 16: 12 20 7 0 55
Month 3 1113 24 111 60

5 Month I T 26- B8 2 2 41

Month 2 5 28. 4 2 0 39

Month 3 7 20 4 1 0 30

5 Month I 5% 1T T 0TS

o Month 2 27 3 28 0 2 60

Month 3 6 16 8 2 0 32

‘7 Month 1 5 31 20 2 0 55

Month 2 8 35 13 6 0 62

Month 3* 6 13 1 7 1 38

B Month 1 B 7625 I T I

Yowmth 2 ‘7 15 3 0 1 26

Month- 3 5 28 4 1 0 .38




Teacher R cC D = T ~e
g Ionth 1 10 3 5 0 0 &7 »\
Month 2 7 6% 25 o0~ 35 :
- Month 3 8 13 9 3 2 =n
10 —oRER T — 5 2l 0 I 72
‘Month 2 6 18 '111 oy -5 b7 .
| Month 3 5 20 .2 6 4 37 |
e “Tonth T 270 18 Z 12 100 '
Month 2 4 36 7 2 o 49
Month 3 16. 16 55 4 o @ 91
T2 Month 1- 53 5 7 o0 1 .
~ Month 2 16 17 22 0 o 55 |
' Month 3 12 "8_‘ o 0o o 20
13 TWonth T 260 20 ¢ 0 B
Month 2 5 3% 3 o 1 .52 »
| Month 3 1 26 11 3 0 M !
CIF Month I 53 I T 5 .
Month 2 13 18, 4o 7 3 81
) Month 3 | 2 7 7 2.0 18
15 Month I, = IT 35 10 0 0 56
- Month 2 5 24 16 o o b5
Month 3 8 9 7 0 o0 2l .
16 Month 1 6 8 - 3 0 T o8
Month 2 12 56 28 .2 0 38 |
Month 3 bo52 25 15 4 100
I7 Wonth 1 T —3 1T 1T 13
T Month 2 1'_ 4 .4 1 0o 10
Month 3 1 13 0 0o o 14
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Appencix i{ )

ok  Mean Per Cont Teacher '181"

‘Teacher Month 1 | Month 2 -~ Month 3
L e - o 83%
" 9ot .. 83% - | ' 82%
3 8% e | Baf
b 9% o e
. 85 83% | 837
] .' 8% . 70% . ' 79%4
7 LT 9% 72
8 86 . . 1% | sep

9 8% - 1 9% i
. o8 . 80% IH%
v b1 908 \ 6%
12 9h% - 95% \\ - OB
3 e 9% 83%
" 838 B1% - o
15 Mg 958 il
16 T - 3% o
. e . 89% - 90%
y ek e 6t

.

16

L
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hAopendix I I

Six Set Matrix e
| 6:0- 5:1 bip 3:3 2:4  1:5  0:6 .
6:0 A .B b o
5:1 ¢ - : Y
b : E|.F G- 1. ”
| 3:3 | - H I 19 1 A
c2ul | LR ey L |
N S I P Q -z :
A-D Defined as -lecture - | , ' o o v/
E - M/ Defined as discussion . 5
N -Q ~Defined as inquiry | ‘ e :
All others defined as transition. “ ," L

A tally in square "A" is to be read as © teacher dﬁdes

followed by«6 more teacher codes. "A tally in squaﬁe "
- : i

would be read as U4 teacher - 2 studentﬁcodes folloved

by 3 teacher -'3 student codes. . “j
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Semple Teacher Timo Questionnaire
/ . .
Lab. Classroom
_ : .. - Small ; Small wntire
— Ind.” Groud Ind. Grouo Clacss
 Same Lab  (A) (C) Teacher (ET,)N“ (F) (G) -—
Diff. Labs (B) (D) Pupil’  (H) (1) (3)
Other Other
"\ /
|
Lab, Classroom
' - Small STENRN EtiTe
- . Ind, Group Ind. Group -Class
Same Lab 25 {Teacher 5 30
- Diff. Labs 10 Pupil = 25
Other Other \
. \ "__’—_’_/‘ ‘
- . ]
‘ 7/
. - '
.
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Appendix K
’Summéry Table of Values for lMain Observor Original Transcrioticn
Compared With a2 Later Transcriotion of the Same Audio Tnoe
Per Cent rer Cent ~
o - of First of Second Per Cent of
‘Category ‘Transcrintion Trenscription Difference
A TS 60 62 > T
PS 16 16 0.
} C TQ L 1l C
PO 5 1
TW 10 .7 3
TJ .6 -- .6
Pv .'6 . 07 ol \ {
PJ .2 .2 0 ‘
TA .6 1 A
PR T 6. o . .6
TC 0 .2 .2
Totals 100 100 7 : 9 per cent .. )
A . P - .Pe . . L \A\\
Reliability (r) = 1.00 - P | \
_ ' : .91 - .3886 \\
- Py = 1- .09 r= 1- ,3050
= .91
r = .85% \\
2 .
- Pg. .60° + .16

.3600 + .0256
.3856

¥ = Intra-observer reliability coefficient 85%

+




- 1C¢
' Appendix K
e eUSunfiary Teble of Values fbr“uﬁTﬁMOBSérﬁer‘s Tran}cription
‘Compared with Tndependent Coserver M's Transcription
' of the Scme sfudio Tape’ '
; Per Cent.of Per Cent of Per Cent of

Catepgory ' M2in Observer ‘Observer M Difference”
TS 61 ) 63 : 2
PR+PS 16.3 16 .3
™ 4.5 5 & . <
PO 5.5 7 1.5
™V 8.5 7 . 1.5
TJ .3 0 . 3
PV .6 1 _ A

" 7/

PJ .2 .2 0 '
TA .8 2 .6
TC o 0 1 |

Total 100 : 100 5.4 |

. Po - P, ' _ I e
‘Reliability (r) = I.00 - Pg . L e e T
' " . .
. ! ) '9)46 - ;3977

Py = 1-.054 - .oor =1 -39

= .9“.6 ‘ N
' r = ,90%

Po = .62° + 162 |
= .3977 .

* = Inter-observer reliability coefficient 90% ~'




Appendix K

Summary Tzble of Values for Msin Observer's Transcription

Compared with Indevendent Observer F's
Transcription oi Same Audio Tape-

Per Cent of . Per Cent of

* = Inter-observer reliability coefficient 84%

Per Cent of

Category Main Observer Observer F Difference
TS 61 64 .3
PS+PR 16.3 13 | 3.3

’ \ . L
TQ b.s 5 5
PQ 5.5 5 .5
™ 8.5 8 .5
TJ 03 ) O '3
. ; PV .6 1.6 1.0 |
PJ .2 A .2
TA - .8 1.0 .2
TC .1 0 | oL
"t motal 100 100 9.6
' Po - P
Reliability (r) = 1.00 - Pe
904 - .3977

P, = 1-.096 r="1- .3977

= ,904 ‘
o o r = ,84x

Pe = .61° + .16

= 3977 :
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Appendix K

Summary Table of Values of the'Transcription'of Independent
e ‘Observer F Compareg with Independent Observer M
of the S2me /fudio Taope

_. Per Cent of Per Cent of Per Cent of
Category Obgserver F Observer M Difference
TS ' 6 63 1
PR+PS 13 _' 16 3
TO 5 | 5 0
P . 5 7. 2
™ 8 a 1
TJ 0 0 | 0
PV 1.6 1 .6
PJ. | A | _/42 2
__TA | 1.0 2 | .8
TC g o .0 | 0
Total 100 100 ‘. 8.6
p : ' ~ ‘

' P, - P /
Reliability (r) = 1.00 - Py’ ,
- ' L9184 - 4265
P, = 1-.086 ' r = 1-,4265
= .91’4 _{'I'
| 2 2 r= .88
Pe = .6’4 + .13- ;
- = ,h265 :
/ /

* = Inter-observer pelﬁébility coeﬁ%icient 88%
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Recults of Correlations of Student Cszterories with Lesson-:

A

Tyne 411 of Which Showed No

'M\\ Sirnificant Corrclation ,
S rer Cent of riean Mean lean
. Per Cent of Student Per.Cent Per Cent Per Cent
Lesson Type Category of "of Y. of rxy
¥ Y _

Transition Too Fast .378 . .030 -.050
Transition  Too Slow .378 .051  -.010
Transition Don't Understand 378 .053 : u—.lh?
Transition ‘Bored “.378 , .150 -.130
Transition Interested .378 .243 +.210

" Lecture Too Fast A7 .030  +.056
‘Lecture Too Slow 47 .051  -,0073
Lecture Don't Understand .471 .053 . -.0578
Lecture Bored . A7 .150 +.Ohh8
Lecture Interested A7 o430 -,088
Discussion Too Fast .153 .036 - -.010
Discussion Too Slow .153 051 -.060
Discussion Don't Understand .153 .053 . ;.009
’ Discussion Bored - .153 .150 +.054
Discussion Interested .153 243 -.090
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Summary Tazble of Values for M

oendix M

4+

&in Observer Oricinal Transcription

n.,

/ \
* = Intra-observer reliability coefficient 94%
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Compored Withr-2 LaTe¥ Tronscerintiosn o7 tnno Same Laldio Taoe
' 1er Cent rer cent -
C e _ of First of Second Fer 'Cent of
. Category Transcriction Tronscription Differonce
R N 7 1
CM | 80 - 80 o
ce 12 13 1
D 0 0. 0
E - 0] 0 . 0 N
~ Totals 100 _ 100 2 |
T N - .98 - .65
" /Reliability (r) = T.00 -"P, r="1- .65
P, = 1.00-,02 | = QU
o} :
. - .98
Po = .64 + .01 ‘
= 4
. * “ /
-
4




Apoendix M-

Summary Tzble of Values for liein Cbservér's Transerigtion
Compared with Independent Observer D's
Transcription of the Szme Audio Tate

Per Cent of . ~ Per Cent of " Per Cent 6?

Category . "Mein Cbserver Obseryer D Difference
'R 8 | r3"' 5
v 8 86 6
cC ~ 12 | | /"’ 11 1
D -0 7o - 0

E: . . 0 /'/ 0 - 0 n‘
Total - / T2

| P, =P, - .88 - .65
Reliability (r) = 1.00 - Fé// r = .35

Py = 1-,12 ) P = L 65%

/

P

e

.65 | /

* = Inter-observer reliabilityfcoegficient 65%
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